Despite the magnitude of the Internet phenomenon, relatively few studies investigate the factors influencing its diffusion. This paper seeks to provide a better understanding of the forces that influence the diffusion of the Internet in Singapore. A push-pull framework that incorporates the political, technological, economic, and social factors is developed as the basis for examining this phenomenon. Based on this framework, a content-analytic approach is used to analyze the messages conveyed in Singapore's two local English-medium newspapers. The results show that both push and pull forces predominated in the early stages of Internet diffusion. However, as time went by, the pull forces predominated over the push forces. The results also show that factors such as building telecommunication infrastructure, having on-line information and services, and creating business opportunities were important in the diffusion of the Internet in Singapore.
The Diffusion of the Internet in a Pro-IT Cultural Environment by M. Tan and T.S.H. Teo motivating force for innovation comes from the production of the innovation. The main argument is that the innovation is created by the results of forces and the effects of the efforts is traceable to the proponents of the technology [Groth, 1993; Gurbaxani et al., 1990a] . In other words, the technology is created based on the advancement of science and its inventions move into usable practical form.
The demand-pull concept, on the other hand, implies that the innovations can be used in practice and thus fulfill certain needs. Such needs of the society will be articulated through the mechanism of the market to create or spread the capacity of use. Thus, before the innovation can be widely adopted, there must be demand-pull incentives such that the innovations can fulfill economic and social needs. Hence, the demand-pull forces have their origins in the market forces in contrast to the supply-push forces that are derived from the proponents of science and technology. If the Internet is to play an important role in the national economic development of Singapore, then it is appropriate to study the roles of the supply-push and the demand-pull in the context of their contributions as mechanisms of economic growth. King et al. [1994, p 140] define diffusion as "the spread of the capacity to produce and/or use an innovation, and its use in practice." This study uses the supply-push and demand-pull model to analyze the driving forces that influence the capacity to produce more Internet services or products and the restraining forces that limit the motivation to spread its use or production. Figure 1 shows the research framework. It consists of two forces -driving and restraining -that stem from a complex interplay of the four constructs comprising
• political,
• technological,
• economic and
• social factors used in other research [Groth, 1993; Gurbaxani et al., 1990a] . However, the notions of supply push and demand-pull are applicable to the driving forces. It is logical to connote the ideas of push and pull with positive driving forces because of the growth in the Internet. The restraining forces, although not classified as push or pull forces, nevertheless do contain the four constructs to explain their negative implications or impacts.
POLITICAL FACTORS Driving Forces
The role played by the government can influence the diffusion of the Internet. Woon [1993] and Blanning [1999] found that government policies provide the momentum to push and encourage greater use of IT. For example, if the government leads in the adoption of the innovation, it would provide confidence to the population that the innovation is useful. Thus, government intervention may constitute a key push factor [Muzumdar and Madey, 1995] . For example, Lai and Reeh [1995] found that government intervention was one of the key factors that pushed ISDN to success in Singapore. Goodman et al. [1994] , found that the diffusion of the Internet around the world is based on the following factors:
• nations building their national information infrastructure and telecommunication backbones;
• deregulation of telecommunications encouraging international and regional initiatives; and
• establishing of grass root nets.
In Singapore, the government plays a major driving force in the adoption and diffusion of IT [Corey, 1998; Gurbaxani et al., 1990b; Jussawalla, et. al., 1992; King et al, 1994; Toh and Low, 1993] . The National IT Plan in 1986 [National Computer Board, 1985 and the IT2000 blueprint in 1991 [National Computer Board, 1992] Although the role of the government in Internet diffusion was widely recognized, Goodman et al. [1994] also argued that strong government controls in all aspects of electronic communication can effectively cripple the network through ignorance. However, in a study that examined the role of the government in the evolution of the Internet, Kahn [1994] argued that government involvement is still essential for the Internet to continue its commercial and international trajectory. For example, the ability to conduct network-based business between countries requires the resolution of many legal issues such as intellectual property protection. In other words, government legislation on the Internet, such as cyber-laws or copyright laws that help to resolve the legal issues, is considered a driving force in the diffusion of the Internet because it provides users a platform of certainty or direction in its use or abuse.
Restraining Forces
Muzumdar and Madey [1995] highlighted that unresolved issues related to governance, regulation, and censorship constitute major factors that might restrain the diffusion of the Internet. Similarly, Henry et al. [1999] Singaporeans [Ang and Nadarajan, 1996] . Hence, a desire to control information may lead to restrictions and constraints on Internet use, thereby acting as a restraining factor.
TECHNOLOGICAL FACTORS Driving Forces
Although the goodness of the innovation itself constitutes a push factor in its subsequent adoption, it is insufficient to be a push factor by itself. The innovation must be readily available for its use and be widely adopted to create the critical mass for widespread diffusion. This growth will often arise from the rapidly increasing range of the improved technological resources, advanced features, and useful applications [Finnie, 1994] . For example, improved and user-friendly graphical interfaces, powerful search tools, and directories are key factors that may drive the pervasive use of the Internet. Indeed, Batty and Barr [1994] noted that the emergence of user-friendly interfaces is an important factor that contributes to the rapid growth of the Internet.
Besides the technology itself, numerous researchers found that technological infrastructure is also a crucial factor necessary for the rapid adoption and sustained usage of the innovation [Choi, 1988; Lee, 1988] . In Singapore, Ko [1990] and Teo and Lim [1998] noted that Singapore cannot succeed in exploiting information technology in all sectors of the economy unless the right IT infrastructure, products, and services are in place to meet the demands of the users. Thus, for widespread diffusion of the Internet, adequate telecommunication facilities and capabilities are important drivers [Muzumdar and Madey, 1995] . In Singapore, the government recognized the importance of a good technological infrastructure since the mid-1980s, when it spearheaded what is now the IT2000 plan to wire up the island. The IT2000 plan literally aims
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The Diffusion of the Internet in a Pro-IT Cultural Environment by M. Tan and T.S.H. Teo to transform Singapore into an "intelligent island" where easy and expedient access and use of information is a way of life [National Computer Board, 1992] .
Restraining Forces
Batty and Barr [1994] pointed out that insufficient bandwidth to move information and graphics along the rapidly increasing numbers of host computers is a key factor that may constrain the widespread diffusion of the Internet. In addition, Jones [1995] found that insufficient technical knowledge might also restrain individuals from adopting the Internet. In Singapore, the government intends to mitigate the bandwidth problem through the implementation of a nationwide broadband network that enables multimedia applications and services to be delivered in a speedy manner to every home, school and office [National Computer Board Web site, 1999] .
ECONOMIC FACTORS

Driving Forces
Economic factors, in terms of financial benefits and cost savings, are major forces that motivate the adoption of a technology [Groth, 1993] . Although economic factors are present in the supply-push environment, it is the demandpull scenario that propels the speed of adoption when the market recognizes that the use of the innovation will enable cost savings or earning revenue. This argument is well supported, as economic advantages are usually key justifications for the adoption of an innovation [Auger & Gallaugher, 1997; Tan & Teo, 1998 ].
Many studies [e.g. Hoffman et al., 1995; Kannan, Chang & Whinston, 1999; Teo & Tan, 1998 ] highlight commercial interests as an important contributing factor in the rapid growth of the Internet. Firms perceive various benefits such as new business opportunities and cost saving advantages as the Internet provides a cost effective way to access the global market [Teo & Tan, 1998 ]. Also, by linking buyers and sellers electronically, the Internet can help reduce transaction costs by facilitating communication, speeding up information exchange, and reducing the amount of paperwork [Finnie, 1994; Poon & 
Restraining Forces
However, despite the exploding commercial interests in the Internet, some businesses are still hesitant to adopt it. There are concerns over security, vulnerability to intrusion of privacy [Wang, Lee and Wang, 1998 ], and the possibility of theft or destruction of key databases [Finnie, 1994; Soh et al., 1997] . In addition, companies may be inhibited from adopting the Internet because they expect to lose productivity when employees surf the Internet for personal use. Nejmeh [1994] and Chaumeil [1999] found that the high infrastructure and telecommunication costs required to access and exploit the Internet deter potential adopters. In a study on the adoption of open systems, Chau and Tam [1997] found that companies tend to focus more on their "ability to adopt" than on the "benefits of adoption."
SOCIAL FACTORS
Driving Forces
Salomon [1989] argued that the innovation has to satisfy some social needs before it can be diffused. Given, as evidence in support of his argument is the example of Minitel system in France. This innovation was initially intended to be a professional messaging service. However, its widespread adoption took place when it was used as an interactive personal messaging service to satisfy social and communication needs. This example clearly illustrates that social factors are more pronounced under the pull environment.
In terms of the Internet, Nejmeh [1994] cited the availability of a wealth of expertise and knowledge sources as one of the main factors which pull individuals and businesses to use the Internet. However, Smolowe [1995] highlighted that the vast majority of people access the Internet in search of social interaction, and not solely for information. Muzumdar and Madey [1995] argued that providing employment opportunities on the Internet might constitute a factor that pulls individuals into adopting it.
Restraining Forces
The widening social gaps between those who have access and those who do not have access to the Internet are social concerns over the use of the Internet [Muzumdar and Madey, 1995] . Batty and Barr [1994] noted that a new geography of information rich and poor is emerging with the information poor being deprived of access to the Internet and its vast array of information and services. Ratan [1995] voiced a similar concern that the Internet technology will widen the gaps between the rich and poor, the educated and uneducated, the computer literate and those who do not know how to use computers. Similarly, Katz and Aspen [1997] found evidence that Internet users are generally wealthier and more highly educated, and blacks and Hispanics are disproportionately unaware of the Internet.
Although the concern over widening social gaps may not necessarily be a restraining factor in Internet adoption, the existence of such social gaps usually mean that not everyone has the opportunity and economic means to adopt the Elmer-Dewitt [1994] and Van [1995] highlight the presence of widespread pornography on the Internet. Jones [1995] found that the fear of exposing children to pornographic materials is a major concern over the widespread use of the Internet. A study found pornographic sites popular among Internet users and these sites generate nearly 70 percent of revenue from online content market in the US and Western Europe [Kavanagh, 1999] . Indeed, it is this freedom of accessing such objectionable information readily that may lead many authorities to regulate the Internet with legislation and laws, and to impose and prosecute those who disseminate undesirable information. In Singapore, the government implemented regulations to cope with the problem of the presence of undesirable materials on the Internet. For example, Internet access providers are required to use proxy servers to screen and block out pornographic sites and objectionable information. Proxy servers can also be used to monitor sites visited by Internet users (although the ISPs have assured users that they have not taken such actions). The purpose of a proxy server is to act as a deterrent for Internet users who try to visit such sites. In the relatively conservative Asian culture in
Singapore that frowns upon pornography, the penalty of being caught with pornographic materials is severe. In this regard, it is considered a restraining force.
RESEARCH HYPOTHESES
Given the increasing interests of the Internet in the various facets of commerce, education and entertainment, it is expected that the driving forces would predominate over restraining forces in the diffusion process [Chen, 1995] .
Hence, hypothesis 1 is stated as: The above literature review shows that political, technological, economic, and social factors influence the diffusion of the Internet. However, each factor or force has a different impact during the course of the diffusion process. The prominent viewpoint is that the political and technological forces tend to emerge in the early stage of the innovation diffusion process, followed by the demand pull forces of economic and social forces in the later phase of the diffusion process [Freeman, 1994] . For example, Katz and Phillips [1982] showed that in the early days of electronic computer, the science and technology push predominated, with the demand-pull of economic and social factors prevailing only in the later stage. The works of Fleck [1983, 1988] on robotics showed a similar pattern of the early science-technology push, followed by the numerous system improvements driven by users and market demands in the subsequent stage. It is hypothesized that the Internet diffusion process be characterized by a similar pattern. Therefore, hypotheses 2 and 3 are stated as:
Hypothesis 2: Supply-push driving factors will predominate over demandpull driving factors in the early period of Internet diffusion.
Hypothesis 3:
Demand-pull driving factors will predominate over supplypush driving factors in the later period of Internet diffusion.
Note that this study focuses on taking a time slice of the diffusion process since the Internet is still growing rapidly. Specifically, we examine the forces covering the period when access to the Internet was made available to the public between the middle of 1994 and the end of 1995. Consequently, the terms "early period" and "later period" in hypotheses 2 and 3 refer mainly to the early awareness and late awareness or early knowledge stages of the diffusion process respectively (rather than the beginning and end stages of the diffusion process). 
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IV. RESEARCH METHOD
The study uses content analysis to analyze the data obtained from two local English-medium newspapers to test the hypotheses. Content analysis is a popular method used to examine the content of mass-media messages.
Researchers in the field of mass communication primarily use content analysis to study how messages embedded in mass-mediated and public texts, such as public speeches and newspapers, are portrayed. Berelson [1952] , a pioneer on content analysis, defines it as "a research technique for the objective, systematic and quantitative description of the manifest content of communication" (p.18).
Content analysis is "a research method that uses a set of procedures to make valid inferences from text" [Weber, 1990, p. 9] . As content analysis can provide vicarious knowledge about things which are not directly observable, it is, therefore, appropriate for this study since the driving and restraining forces of the Internet diffusion may not be directly observable. Further, content analysis is context sensitive, thereby enabling us to process the symbolic forms of the Internet phenomenon. It can also be used to describe trends or patterns of protocols over time, thus enabling us to trace the relative interplay of the factors over time.
THE SAMPLE
The data for content analyses were collected from two local English newspapers in Singapore: The Straits Times and The Business Times. These two papers were chosen because they are the main daily English newspapers in
Singapore. The former is most widely read by the general public and the latter by the business community [Lee and Tan, 1993] . Both newspapers are independent and may cover the same news. However, their reports are written by different journalists. Hence, even though both papers may cover the same event, the write-up is different for the two newspapers. Therefore, we treated the two sources as independent. A sampling period of nineteen months, from 1st June 1994 to 31st
December 1995 was selected for this study. Because we expected considerable publicity and media coverage in the month prior to the commencement of the first Internet service provider, Singnet on 1 July 1994, we selected 1 June 1994 as the starting point for the research. As 1995 was the year in which the Internet became a hot topic in the media, analysis of the entire year would ensure that the time period is sufficient to examine any changes in the media coverage and reporting of the Internet phenomenon.
All items or articles written about the Internet in the newspapers were taken as data. This choice is in accordance with Krippendorff [1980] who stated that anything connected with the phenomena of interest qualifies as data for content analysis. Thus, any news, feature stories, commentary articles, and letters to editors that mentioned for example, "Internet," "cyberspace,"
"information superhighway," "net," or "www" qualified as data for the study. A
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The Diffusion of the Internet in a Pro-IT Cultural Environment by M. Tan and T.S.H. Teo total sample consisting of 767 articles (extracted electronically using Dow Jones retrieval services) was used as our data. To ensure that all the items reported were captured, a manual scanning of every issue of the two newspapers for the entire period was also conducted. Two students were used to scan the newspapers and verify the articles.
DEFINING THE CODING SCHEME
Central to any content analysis is the coding scheme used to classify and translate the content into sets of meaningful categories to provide the researcher with a symbolic account of the underlying phenomenon. A valid coding scheme can be accurately and consistently applied to permit reproducibility of the research. The coding scheme must satisfy three properties:
• mutually exclusive,
• exhaustive, and
• reliable [Wimmer and Dominick, 1994] . Mutually exclusive means that a unit of analysis can be placed in one and only one category; no unit can fall simultaneously into two different categories. The coding scheme is deemed exhaustive if every unit of analysis fits into one of the categories. And finally, the coding scheme is reliable if different coders agree on the assignment of the categories for the data.
To meet the above properties, the coding scheme was constructed based on the research framework in Figure 1 . Thus, the coding scheme is derived from the supply-push and demand-pull framework, and in particular, the structure of the scheme is organized in accordance with the driving and restraining forces in the four categories: political, technological, social, and economic. The category pertaining to the driving forces consists of positive messages that are likely to facilitate diffusion by fostering positive beliefs towards the Internet. On the other hand, restraining forces consist of negative messages that are likely to inhibit
Internet diffusion by fostering negative beliefs. As the categories for content analysis must be comprehensive and precise [Weber, 1990] , we further developed more specific items to measure each variable in the category. For To ensure that the coding scheme is comprehensive, a trial test was carried out to clarify the coding scheme and to provide further insights to maximize the mutual exclusiveness and exhaustiveness of the coding categories.
Two undergraduates and two lecturers were asked to code a sample of the articles using the coding scheme. Any ambiguous categories were discussed and then fine-tuned for comprehension and precision.
SPECIFYING THE UNIT OF ANALYSIS
For the content of the newspaper articles to be analyzed and coded accurately, the unit of analysis needs to be defined. The unit of analysis is defined as the specific segment of content that is characterized by placing it in a given category [Holsti, 1969] .
A simple approach is to code the newspaper article based on the over-all theme. However, as each newspaper article may contain several paragraphs with each paragraph having a different message, it would have been incorrect to place a specific code for the entire article. For a more precise analysis of the messages in each article, the paragraph is considered more appropriate, since each newspaper article is characterized by many short paragraphs. Thus, in this study, the paragraph is used as the unit of analysis within each newspaper article.
Smaller units allow more parsimonious coding of a series of relatively unambiguous task assertions [Newell and Simon,1972] . Thus, the paragraph is further decomposed into messages. A message is defined as a specific thought unit that conveys an idea or theme. Each message can be a sentence, a clause, or even a phrase that refers to the specific category identified in the coding 
TRAINING THE CODERS
The validity of the coded messages depends largely on the maturity of the coders in understanding the coding scheme and procedures. The coders must be trained sufficiently to understand the coding scheme and to undertake the coding procedures and structure consistently. Two newly graduated students were employed as coders for the study. As these graduates were frequent and ardent users of the Internet, they would find the task interesting and meaningful.
Further, as each coder has 4 years of university education, it is assumed that each is sufficiently mature to understand the content of the newspaper articles and the coding task.
The two coders were given three training sessions, with each session lasting for three hours over a two-week period. The coders were first briefed on the coding scheme and were shown several examples on how to code the newspaper articles. Then, each coder was asked to code five articles that were obtained from other issues of the Straits Times and the Business Times that were taken outside the sampling period. The coders met with the researchers three days later with their coded articles. They compared and discussed each coded article resolving any coding ambiguity of the first trial batch of coding.
Having explained some of the ambiguities, they were given the second round of ten trial articles. Again the coders and the researchers met three days later to verify and discuss the second trial batch. In the second round of independent coding, the coefficient of agreement between the coders increased to 0.84, from category of the article in a summary sheet from which the data was entered into the spreadsheet for analysis.
PROCEDURES FOR CODING
In content analysis, the procedures for data analysis comprise three steps:
aggregation of each coders' ratings, totaling the overall counts of messages coded in each category, and the analysis of the messages [Weber, 1990] . In aggregating the codes, the evaluations of the two coders were aggregated according to the procedure used by D'Aveni and MacMillen [1990] , David [1989] and Pearce and David [1987] . That is, an article was coded as containing certain messages if both coders indicated that these messages were conveyed in the same article. For example, in an article X, if coder 1 identified two messages, "a"
and "b", whereas coder 2 only identified message "a," then article X was deemed to contain only message "a." One count was registered for message "a." The total counts for message "a" are based on the aggregated coding of the entire sample of 767 articles.
The over-all counts for each message category, for example, political factor, were derived from the aggregate sum of messages grouped under the specific variables. For example, the frequency counts for "government policies"
were first obtained by adding the counts of "licensing" and "legislation'. Similarly, and "global trend of the Internet". In turn, the over-all counts for political category were then derived from the collective sum of "government policies" and "government endorsement".
Occurrences of the messages in each category were then analyzed to determine relative importance. Higher relative counts reflected significance of the particular message within the specific category. In this study, relative counts of the various messages constitute the relative importance of the different factors in influencing the diffusion of the Internet in Singapore.
RELIABILITY TESTS
In this study, reliability in terms of stability and reproducibility were measured [Krippendorff, 1980] . Stability refers to the degree that a process remains invariant overtime, and this is termed intra-coder reliability. It is ascertained when the same content is coded by the same coder at two different points in time and yields consistent result. To assess stability, a random sample of 40 articles (approximately 5 percent of the sample) was given to each of the two coders to re-code at two different time points about one month apart. Cohen's [1960] kappa coefficient of agreement is used to assess the intra-coder consistency. The intra-coder coefficients for coders 1 and 2 are 0.86 and 0.92 respectively.
Reproducibility, which is the degree to which a process can be recreated under varying conditions and using different coders, should also be established.
To obtain reproducibility based on the robustness in the coding structure, the inter-coder coefficient of agreement is computed based on the entire sample of 767 articles [Weber, 1990] . This coefficient is calculated using Cohen's kappa coefficient of agreement and the inter-coder coefficient was 0.85.
In using the minimum requirement of 0.70 as the coefficient of agreement as stipulated by Bowers and Courtright [1984] , these results indicate that stability and reproducibility as validity tests were attained in this study. Therefore, we Internet users grew by almost 52 percent to reach 85,000 [Yap, 1996a] . Table 1 summarizes the number of Internet users and Figure 2 depicts the data in graphical form. Second, we want to ensure an approximate same number of months within each time frame for a more comparable and meaningful analysis [Kenkel, 1989] . Figure 3 shows the relative proportion of driving and restraining messages across the three time periods. This figure indicates that driving messages were portrayed to a greater extent than restraining messages throughout the three time periods. However, it is interesting to note that the relative percentage of restraining messages appears to increase over time. This finding appears to suggest that the press is reporting an increasing concern over the negative aspects of the Internet over time as the Internet becomes more familiar. One potential explanation is that as the Internet is more widely adopted and people gain more experience with it, they discover some negative unintended side effects (e.g., pornography, negative effects on productivity) that eventually receive media coverage. Table 3 presents the results of chi-square tests carried out to determine whether there are any significant differences between the proportion of driving and restraining messages. For all the three time periods, the results show that driving messages were significantly greater than restraining messages. Thus, hypothesis 1, which states that driving factors will predominate over restraining factors during the Internet diffusion process, is supported. Table 4 examines the detailed breakdown of the driving messages. It is seen that pull messages comprise nearly 60 percent of the driving forces while push messages constitute about 40 percent. An examination at the relative proportion of the various push-pull messages across time is shown in Figure 4 . The results suggest that during the initial time period, push and pull messages were approximately equal in number.
V. RESULTS AND FINDINGS
However, during the third time period, the proportion of pull messages dominated the push messages. Table 5 shows the results of chi-square tests carried out to compare the proportion of push and pull messages in the three time periods. For time periods 1 and 2, no significant differences were detected. Thus, hypothesis 2, which states that supply-push factors will predominate at the early stage of the diffusion, is not supported. This result is probably due to our definition of early period of diffusion. We defined the early period as comprising the second half of 1994 when public access service to the Internet was first made available in Singapore. However, the Internet was first available to the research and academic communities in Singapore in the late 1980s. This definition may explain why our results do not support the early preponderance of supply-push forces found by Katz and Phillips [1982] and Fleck [1983 Fleck [ , 1988 . However, in time period 3, the results show pull messages were significantly greater than push messages. Thus, hypothesis 3, which states that demand-pull factors become more dominant during the later phase of the diffusion process, is supported. This finding is generally consistent with the findings of Katz and Phillips [1982] and Fleck [1983 Fleck [ , 1985 . The results also point to the importance of demand-pull forces in speeding up the diffusion of the Internet, and further reaffirm the notion that no innovation will survive unless there are some genuine needs for it [Gurbaxani et al., 1990a; Kendall and Kendall, 1999] . In other words, it appears that the innovation must satisfy some perceived needs for a demand-pull presence.
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ANALYSIS OF PUSH MESSAGES OVER TIME
To provide further insights into the driving factors, we examine in detail the relative proportion of push-pull messages over time. Figure 5 shows the relative proportion of various types of push messages across the three time periods. there were two Internet gateways, and they were offering many incentives to hook up to the Internet. Further, numerous cyber cafes were also set up.
In time period 2, "Government Endorsement" was the dominant push factor. This finding reaffirms the key role, played by the Singapore government in pushing the diffusion of IT in Singapore [Jussawalla, et al., 1992; Teo and Lim, 1998; Toh and Low, 1993] . The trend parallels the government's strategy to use IT in every facet of economic and social development for the country. The government did not stop short of just motivating the use of the Internet. Indeed, the government became a lead-user of the Internet itself. For example, most government bodies and agencies put up their web pages not only for information purposes, but also to perform basic transactions (see http://www.gov.sg/).
"Operating Tools" appears to be a push factor in the second phase of the Internet diffusion period. This period saw the emergence of new types of software and tools that help to reduce the complexity of accessing and using the Internet. For example, "Hot Java" launched in May 1995 created excitement.
"Hot Java" is a tool used to help individuals to incorporate animation into their Internet pages. Various other search tools and engines were marketed to make searching for information on the Internet easier and more convenient. This observation supports the arguments of Batty and Barr [1994] and Finnie [1994] that user-friendly interfaces and improved search tools are key factors that would drive the growth of the Internet.
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The Diffusion of the Internet in a Pro-IT Cultural Environment by M. Tan and T.S.H. Teo Figure 6 shows the relative proportion of the various pull messages across the three time periods. An examination of the messages shows that the category "On-line Information and Services" appears to be the key pull factor throughout the entire period. This finding is not surprising since the widely increasing range of information on the Internet is often seen as the key benefit of the Internet technology [Batty and Barr, 1994; Teo, Lim and Lai, 1997] . [Yap 1996a ] makes the Internet less foreign because:
ANALYSIS OF PULL MESSAGES OVER TIME
• Singaporeans are able to identify the content easily, and
• They can see the convenience of obtaining information which used to be cumbersome to obtain thereby, attracting more locals to join in the Internet wave. It is, therefore, not surprising that the Singapore InfoMap hit rate was about 10,000 times in the first three weeks of its existence [Yap, 1995] , while AsiaOne attracted an estimated 6 million hits a month in its first year of launch [Tay, 1996] .
However, while "On-line Information and Services" remained the most prominent pull factor throughout the time period, the relative proportion of "Business Opportunities" increased over time. The rising commercial interests in the Internet may drive the prevalence of demand-pull factors during the later phase of the diffusion. This result appears consistent with previous studies that identified surging business interests as the key driving force of Internet diffusion [Ives and Jarvenpaa, 1995; Tan and Teo, 1998 ]. A pull factor "Education/Training" appears also to increase steadily over time. This increase is due to the sharp increase in the number of messages on "Internet Courses & Seminars." Intuitively, this trend seems to mirror the evolution of widespread awareness and diffusion of interests of the Internet in Singapore. It is only with the extensive interests in the Internet that many courses, seminars and conferences emerged to educate and train individuals and businesses to exploit its deployment and use more effectively. Figure 7 illustrates the relative proportion of restraining messages across time. It appears that economic factors received the most extensive coverage of restraining messages followed by social factors. A detailed examination of the economic factors shows that "security concerns" is the dominant concern over
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The Diffusion of the Internet in a Pro-IT Cultural Environment by M. Tan and T.S.H. Teo the use of the Internet. This finding is in line with past studies that identified security weaknesses as the key inhibitor to further diffusion of the Internet [Jones, 1995; Shon and Swatman, 1998 ]. Probably, the concern over security issues is caused by businesses wanting to conduct electronic transactions and payments on the Internet. regulations to curb such undesirable influences that may result from riding on the Internet wave. Further, the government is also concerned that objectionable and sensitive materials on the Internet may adversely influence its citizens [Jones, 1998; Van, 1995] .
Despite the relatively small numbers of messages on technological factors, its relative proportion increases steadily across the time periods.
Intuitively, this data seems to suggest that with the increasing traffic on the Internet, concerns over insufficient bandwidth, data congestion, and lack of A trend for political factors was less discernible. Further analysis showed that that the "issue of information control & regulation" remained as the most dominant political factor throughout the time period. This is to be expected given the considerable interests on how the local government can strike a balance between controlling information and developing Singapore to build an information society that will not affect its social, economic, and political stability [Ang and Nadarajan, 1996] .
VI. DISCUSSION AND CONCLUSION
The results of the content analysis of the two main local newspaper articles on the diffusion of the Internet led to the following insights into the Internet phenomenon in Singapore:
First, the findings indicate that the press placed a greater emphasis on reporting messages that are likely to drive and foster positive beliefs towards the Internet. Although this study cannot claim any direct linkages and causal effect between the role of media and the diffusion of the Internet, the intriguing parallel between the widespread media coverage and the rapid growth of the Internet is in itself notable. However, it is important to note that the relationship is a "chicken and egg" question as to which came first, i.e., if there were no growth, there would be no media coverage; conversely if there were no media coverage, there would be much less growth. Hence, there is a symbiotic relationship between the role of the media and the diffusion of the Internet and it is difficult to say whether one drives the other.
Second, the findings illustrated that the Internet diffusion process is characterized by a dynamic interaction between the supply-push and demandpull forces.
The results did not support the hypothesis for an earlypreponderance of supply-push factors found by Katz and Phillips [1982] and Fleck [1983 Fleck [ , 1988 . Instead, both supply-push and demand-pull factors were Nevertheless, the prevalence of the demand-pull factors at the later phase of the diffusion process was generally supported. This result reaffirms the notion that understanding the needs of the potential adopters plays a crucial role in stimulating the innovation diffusion process. However, as this investigation of
Internet diffusion is in a pro-IT culture country, the results must be interpreted with caution. The generalizability of the results to a non pro-IT cultural environment may be limited. Nevertheless, we feel that there are lessons to be learned from this study by other less developed countries in Asia and other parts of the world that are beginning to use the Internet.
Third, the results suggest that a good telecommunication infrastructure (in particular, the facilities for accessing the Internet) was the most significant push factor in the early stage of Internet diffusion in Singapore. The availability of a vast array of local information and services was found to be the major pull factor that drives Internet growth throughout the three diffusion periods. The surging economic interest in the Internet appeared to drive the predominance of demandpull forces at the later period.
Fourth, although the press generally provided messages likely to cultivate positive beliefs toward the Internet, the results show that the press also emphasized negative aspects of the Internet over time. In line with Finnie [1994] and Aldridge, White and Forcht [1997] , this study found that the issue of security pertaining to the Internet is the single most important concern. In addition, a rising concern was found over the availability of pornographic and other objectionable materials on the Internet.
The above four findings hold important institutional implications to policy makers in both private and public sectors. First, for policy makers who want to introduce Internet technology into their nations or organizations, the study suggests that they should place significant emphasis on both the supply-push To increase Internet diffusion, efforts should initially be directed to provide telecommunication infrastructure and facilities for accessing the Internet more expeditiously. In particular, the important task is to ensure access facilities are affordable and available to the general public both for individuals and organizations. This prescription is in line with Wu's [1996] findings that an inadequate information infrastructure coupled with high costs of computers and
Internet services adversely affected the diffusion of the Internet in China.
In Singapore, access is made affordable through price and service competition among the three ISPs. Wide availability of Internet services is provided in public libraries and community centers. The Telecommunications Authority of Singapore also plays a part in the diffusion process by imposing penalties on any ISP that failed to attain at least 98 percent service level.
However, the provision of access facilities alone is not sufficient. Efforts should also be directed towards the demand-pull factors to highlight how the technology can fulfill users economic and social needs. Specifically, education campaigns should aim at creating awareness on the varieties and richness of appropriate and useful on-line information and services in order to pull individuals and organizations into adopting the Internet.
Second, for policy makers who seek to increase the rate of Internet diffusion, this study suggests that the current focus should be placed on the demand-pull factors. As noted by Groth [1993] , "it is easier to pull than push a string" (p. 23). Thus, this study brings glad tidings to policy makers since intervention through demand-pull factors usually require less efforts, resources, and time than one that centers on supply-push factors. In particular, efforts should concentrate on promoting the two key pull factors -"On-line Information and Services" and "Business Opportunities." The continuing growth and diffusion of the Internet will depend on the quality and relevance of its information content [Nejmeh 1994; Kendall and Kendall, 1999] . Thus, information providers should concentrate on creating more stimulating content to meet the needs and As pointed out by Freeman [1994] , much innovation research neglect the supply side and treats diffusion as a demand phenomenon. However, this study illustrates that both supply-push and demand-pull forces play important roles during the diffusion process. More important, the study shows the dynamics of the interaction between these two forces may change over time. Future studies should take into account the changing interplay of supply and demand forces over time. The developments of more sophisticated innovation models that embody dynamic interactions between these forces are warranted for future investigations.
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